
OTS NOTE 

DATE: August 4, 1992 

TO: Alexander Williams 

FROM: Ed Mitchell, Steve Fieser ' 565 

SUBJECT: Revised Designation Package for Baker Brothers Site 

We have prepared the Designation Summary you requested for Baker Brothers 
Site, in Toledo, Ohio. This package supersedes the previous one provided 
on May 1, 1992, to reflect the documents that have since been finalized. 
The designationpackage consists of the following: 

o Designation Summary (8/4/92) 
o Authority Review (7/16/92) 
o Radiological Survey (3/92) 

A copy of each is enclosed. 

Also enclosed for your consideration is draft correspondence to FSRD, to 
designate this site for remedial action under FUSRAP. 

cc: 
C. Young, w/o enclosure 
J. Herman, w/o enclosure 
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(A. Williams, 3-8149) 

ization for Remedial Action at Baker Brothers Site in Toledo, Ohio 

L. Pri 
DOE OaCkeRidge Field Office 

The former Baker Brothers, Incorporated, site located at 2551-2555 Harleau 
Place in Toledo, Ohio, is designated for remedial action under the 
Formerly Utilized Sites Remedial Action Program (FUSRAP). As of 1990, the 
owners of the site were Romanoff Industries and John Rehkopf. This 
designation is based on the results of a radiological survey and 
conclusions from an authority review as noted in the attached Designation 
Summary. Copies of the radiological survey report and authority 
determination are provided for information. 

The site has been assigned a low priority under FUSRAP protocol. The 
survey concluded that the property contains residual radioactive 
contaminants in concentrations that exceed current guidelines. However, 
the radioactivity is localized and limited in extent, and under present 
conditions and use, no significant radiation exposures would occur to 
individuals who access the area. 

Because there is radiological contamination indoors and outdoors, we 
recommend that cleanup of the site follow the normal FUSRAP protocol, for 
a removal action. 

James J. Fiore 
Director 
Office of Eastern Area Programs 
Office of Environmental Restoration 

Attachment 
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INTRODUCTION 

The Department of Energy (DOE), Office of Environmental Restoration, has 
reviewed the past activities of the Manhattan Engineer District (MED) at the 
former Baker Brothers, Incorporated, site in Toledo, Ohio, and has completed a 
radiological survey of the site (Foley and Floyd, 1992). DOE has determined 
that the residual radioactive materials inside and outside the buildings 
exceed current guidelines (USDOE, 1987, 1990) for use without radiological 
restrictions. 

Based on a review of the available historical documentation and the results of 
the survey, the DOE has concluded that this site shall be designated for 
remedial action under the Formerly Utilized Sites Remedial Action Program 
(FUSRAP). The site has been assigned a low priority as the survey results 
indicate that the residual radioactivity is limited in extent and poses no 
immediate risk to workers. The remainder of this report summarizes the site 
information and the designation decision. 

BACKGROUND 

Site Function 

The following discussion is based upon the Authority Review (Williams 1992). 

After developmental work to determine the machining characteristics of uranium 
metal, DuPont (as agent for Manhattan Engineering District) initiated a search 
for additional machining facilities so that the fabrication of 100 tons of 
uranium metal slugs for the Clinton Semi-Works could be completed by September 
1, 1943. Baker Brothers was one of several selected from a field of over 40 
metal fabrication shops contacted that appeared capable of handling the work 
to satisfy developmental, production, and security requirements. Purchase 
Order XPG-528 l/2 was placed with Baker Brothers on May 29, 1943, for a 
portion of the total machining required. However, there are indications that 
operations under this purchase order did not begin until early June 1943. 
Another purchase order (XPG-1768 l/2) was apparently placed with Baker 
Brothers to provide for medical support costs. 

According to a University of Chicago Metallurgical Laboratory Health Division 
report of a visit to the Baker Brothers facility on June 21, 1943, four lathes 
were being used to machine uranium rods. The report also indicated that 
operations at the facility were expected to continue for no longer than 6 to 8 
weeks. Although documentation describing specific quantities of material 
handled has not been found, it is apparent that they machined most of the 
initial loo-ton requirement for Clinton slugs and a part of an additional 30- 
ton requirement for slugs before completion of the work under these purchase 
orders in October 1943. However, prior to completion of this work, DuPont 
placed Purchase Order RPG-800 l/2 with Baker Brothers for approximately 500 
hours of machining work in connection with the slug development program for 
Hanford. 
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In early 1944, two more purchase orders were accepted by Baker Brothers. The 
first, XPG-1795 l/2, was for grooving and refacing 15 tons of rejected Clinton 
slugs; and the second, RPG-4014 l/2, was to conduct 24-hour-per-day 
operations, along with two other machining contractors, to fabricate 48,000 
unbonded Hanford slugs. The former was completed in April 1944, and the 
latter, initiated in May 1944, was completed by July 1944. Purchase Orders 
placed with Baker Brothers (RPG-1907 l/2) and a Dr. H. Holmes (RPG-5390 l/2) 
were apparently to provide for the cost of medical services in connection with 
the work done in support of the Hanford slug procurement program. 

Site Descriotion 

The Baker Brothers site is located in Toledo, Ohio, at 2551-2555 Harleau 
Place, at the intersection with Post Street. At the time of the metal 
fabrication work at Baker Brothers, the commercial site consisted of several 
1920s buildings of brick with saw-tooth roof and concrete floors. It was 
bounded to the northwest by several railroad tracks; a siding entered the 
site. One of the buildings was completely refurbished after a fire. (Foley 
and Floyd 1992) 

In 1981, three of the four buildings used by Baker Brothers remained. 

Owner History 

During the 194Os, Baker Brothers, Inc., owned the site. Eventually the Baker 
Brothers assets were liquidated and the machinery and equipment sold at 
auction. (Foley and Floyd 1992) 

As of 1990, the original property had been divided and, at the time of the 
survey, was owned by Romanoff Industries and by Mr. John Rehkopf. The 
occupants of the Romanoff property included the Doug Beet Company (a motor 
brokerage) and REMS, Inc., a division of Siemens-Allis. The Doug Beet Company 
also occupied the Rehkopf property. 

Radioloqical Historv and Status 

The following discussion is based upon the Authority Review (Williams 1992). 

Although records are available that indicate several visits or inspections of 
Baker Brothers' facilities by the medical staff of the Metallurgical 

been found of the 
work described above 

Laboratory during the machining operations, no record has 
final inspection and cleanup of these facilities when the 
was completed. (Williams 1992) 

In April 1981, a preliminary radiological survey of the s 
DOE and Argonne National Laboratory staffs. At the time, 

ite was conducted by 
three of the four 

buildings used by Baker Brothers remained. The results indicated some 
radioactive contamination in a wooden bin in one building and on the floor and 
a wall in another building. 
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DOE directed that a comprehensive radiological survey be performed of the 
former Baker Brothers site. In 1989 and 1990, the Oak Ridge National 
Laboratory conducted a survey of the site - - indoors, outdoors, soil, floors, 
roofs, and outdoor subsurface. The results revealed several outdoor areas 
with soil contaminated by radionuclides (primarily uranium-238) in 
concentrations in excess of DOE guidelines as well as one small area indoors 
with debris and surface contamination in excess of DOE guidelines (USDOE 
1987). 

Authority Review 

In 1992, the DOE determined that it had the authority to conduct remedial 
action at the site (USDOE 1986; Williams 1992). This determination of 
authority under FUSRAP was based upon the following significant factors. 

0 Baker Brothers, Inc. was likely to have been closely controlled by the 
Manhattan Engineer District directly through the approval of contracts and 
purchase orders or indirectly through prime contractors; 

0 There were significant security requirements in all activities involving 
uranium during this time period; 

0 The uranium residues at the site are clearly the result of the uranium 
metal machining; 

0 

0 

0 

0 

The uranium metal was furnished by the government; 

The MED retained responsibility for health and safety protection and paid 
for medical services relating to the project; 

In all likelihood, the contractor had no knowledge of the nature of 
hazards associated with the handling of uranium metal; and 

An authority review in 1985 found that DOE had authority for remedial 
action at this and other metal fabrication sites. 

An earlier contingent authority determination, dated October 28, 1985, found 
that, in the event that residual radioactive contamination above DOE 
guidelines is identified on the sites, DOE had authority to perform remedial 
action at a group of MED metal fabrication contractor sites, including Baker 
Brothers. Since this earlier determination, DOE has surveyed the Baker 
Brothers site and identified areas of residual radioactive contamination above 
DOE guidelines on the site. 

DESIGNATION DETERMINATION 

The results of the radiological survey indicate that contamination in excess 
of DOE guidelines exists in several localized areas inside and outside of the 
buildings on the site. The survey report noted that, under current use, there 
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is no significant risk to workers or to the general public from the residual 
contamination at the site. 

The DOE has authority to conduct remedial action at the site under FUSRAP. 
This authority is based on prime contractor and MED use of the site and 
control of operations. As current use of the site will not result in doses in 
excess of guidelines, and because potential health risk and spread of 
contamination are remote, the site is designated as a low priority site. 

REFERENCES 
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Authority Review for the 
Baker Brothers, Incorporated 

in Toledo, Ohio 

3. INTRODUCTION 

As part of the Formerly Utilized Sites Remedial Action Program (FUSRAP), the 
U.S. Department of Energy (DOE) has reviewed available information on the 
Baker Brothers, Incorporated site in Toledo, Ohio. This site is being 
investigated as a candidate for inclusion in the FUSRAP, which includes 

certain sites that were previously involved with activities of the Manhattan 
Engineering District (MED) or U.S. Atomic Energy Commission (AEC), both DOE 
predecessors. Such sites may require remedial action, if they have residual 
contamination from those previous activities. This review is conducted to 
determine whether DOE would have the authority to conduct remedial action at 
the Baker Brothers site. 

The site is located at 2551-2555 Harleau Place at the intersection with Post 
Street in Toledo, Ohio. Baker Brothers was a metal fabricator involved with 
machining uranium rods to produce finished slugs (feed material for production 
reactors) under purchase orders for the MED through I.E. du Pont de Nemours 
and Company (DuPont), an MED prime contractor. The period of interest is 1943 
through 1944. - --- 

This review was prepared to finalize a previous finding for authority that was 
made contingent upon a determination that remedial action is required (Whitman 
1985). The determination that remedial action is required is based upon the 
results of a comprehensive radiological survey of the property conducted by 
the Oak Ridge National Laboratory (Foley and Floyd 1992). 

The remainder of this review consists of the following sections: 

f : 
Operational History 
Current Conditions 

4. Authority Analysis 
5. Discussion and Conclusions 
6. Copies of References 

The information presented in these sections is in summary form. Pertinent 
references are identified in the text and provided in Section 6 for further 
use. 

2. OPERATIONAL HISTORY 

After developmental work to determine the machining characteristics of uranium 
metal, DuPont initiated a search for additional machining facilities so that 
the fabrication of 100 tons of slugs for the Clinton Semi-Works could be 
completed by September 1, 1943. Baker Brothers was the only one of 
approximately 40 metal fabrication shops contacted that appeared capable of 
handling the work to satisfy developmental, production, and security 
requirements. Purchase Order XPG-528 l/2 was placed with Baker Brothers on 
May 29, 1943, for a portion of the total machining required. However, there 
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are indications that operations under this purchase order did not begin until 
early June 1943. .4nother purchase order (XPG-1768 l/2) was apparently placed 

i with-Baker Brothers to provide for medical support costs (Wh tman 1985). 

According to a Univerity of Chicago Metallurgical Laboratory 
report of a visit to the Baker Brothers facility on June 21, 
were being used to machine uranium rod. The report also ind 
operations at the facility were expected to continue for no 
8 weeks. Although documentation describing specific quantities of material 
'handled has not been found, it is apparent that they machined most of the 
initial loo-ton requirement for Clinton slugs, and a part of an additional 
30-ton requirement for slugs machined to the standard Clinton specification, 
before completion of the work under these purchase orders in October 1943. 
However, prior to completion of this work, DuPont placed Purchase Order 
RPG-800 l/2 with Baker Brothers for approximately 500 hours of machining work 
in connection with the slug development program for Hanford (Whitman 1985). 

In early 1944, two more purchase orders were accepted. The first, 
XPG-1795 l/2, was for groving and refacing 15 tons of rejected Clinton slugs; 
and the second, RPG-4014 l/2, was to conduct 24-hour-per-day operations, along 
with two other machining contractors, to fabricate 48,000 unbonded Hanford 
slugs. The former was completed in April 1944, and the latter, initiated in 
May 1944, was-completed by July 19447 Purchase Orders placed with Baker 
Brothers (RPG-1907 l/2) and a Dr. H. Holmes (RPG-5390 l/2) were apparently to 
provide for the cost of medical services in connection with the work done in 
support of the Hanford slug procurement program (Whitman 1985). 

Health Division 
1943, four lathes 
cated that 
onger than 6 to 

By April 1944, the slug procurement program for the Clinton Semi-Works was 
completed, and by July 1944, facilities had been completed at Hanford to 
produce their own feed materials. No evidence has been found that would 
indicate a continuation of Baker Brothers' participation in MED programs 
beyond July 1944 (Whitman 1985). Al though records are available that indicate 
several visits or inspections of this contractor's facilities by the medical 
staff of the Metallurgical Laboratory during the machining operations, no 
record has been found of the final inspection and cleanup of these facilities 
when the work described above was completed. 

As indicated above, Baker Brothers was one of several commercial metal 
fabrication firms that participated in the MED slug procurement program under 
purchase orders and subcontracts with the University of Chicago (Metallurgical 
Laboratory) and DuPont. The following summary of conditions that prevailed 
during the period is significant to a basic understanding of the manner in 
which this procurement program was conducted (Whitman 1985). 

a. Metal fabrication and other services were procured through subcontracts 
and/or purchase orders initiated by the University of Chicago and DuPont 
and approved by- a government contracting officer. In most instances, 
information on the services purchased reflected on purchase orders and 
subcontracts was limited, probably to prevent classification of the 
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document. In at least one instance, uranium metal was identified only as 
"special metal" and in other instances as metal rods or tubes. 

b. Equipment and facilities used were contractor owned and operated. 
And, in most instances, contractual arrangements were for the use of 
manpower and equipment to perform work specified under the direction and 
control of the MED or its agent. 

C. During the initial phase of the program in the early 1940's, contractors 
or site operators had little or no knowledge of the materials processed or 
the potential hazards associated with the handling or working with the 
radioactive materials. The MED was responsible for identification of the 
hazards, monitoring the work place and health of workers in the 
contractor's plants, and making specific recommendations for measures to 
protect the workers against the hazards of handling radioactive materials. 

d. Radioactive material furnished the contractors or site operators were 
government owned. Both finished product and scrap (residue) remained the 
property of the government. Accountability was such that every effort was 
made to balance the amount of metal delivered to the contractors with the 
finished product and the scrap recovered. 

At the time of the metal fabrication-work at Baker Brothers, the commercial 
site consisted of several 1920s buildings of brick with saw-tooth roof and. 
concrete floors. It was bounded to the northwest by several railroad tracks; 
a siding entered the site. Eventually the Baker Brothers assets were 
liquidated and the machinery and equipment sold at auction. One of the 
buildings was completely refurbished after a fire (Foley and Floyd 1992). 

As of 1990, the original property had been divided and at the time of the 
survey, was owned by Romanoff Industries and by Mr. John Rehkopf. The 
occupants of the Romanoff property included Doug Beet Company (a motor 
brokerage) and REMS, Inc., a division of Siemens-Allis. The occupant of the 
Rehkopf property was, also, Doug Beet Company (Foley and Floyd 1992). 

3. CURRENT CONDITIONS 

In April 1981, a preliminary radiological survey of the site was conducted by 
DOE and Argonne National Laboratory staffs (ANL 1984). At the time, three of 
the four buildings used by Baker Brothers remained. -The 
some radioactive contamination in a wooden bin in one bu i 
floor and wall in another building. 

results indicated 
lding and on the 

DOE directed that a comprehensive radiological survey be performed of the 
former Baker Brothers site. In 1989 and 1990, the Oak R . dge National 
Laboratory conducted a survey of the site - indoors, out A oors, soil, floors, 
roofs, and outdoor subsurface (Foley and Floyd 1992). T h e results revealed 
several outdoor areas with soil contaminated with radionuclides (primarily 
uranium-238) in excess of DOE guidelines as well as one small area indoors 
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with debris and surface contamination in excess of DOE guidelines 
(U.S. Department of Energy Guidelines for Residual Radioactive Material at 
Formerly Utilized Sites Remedial Action Program and Remote Surplus Facilities 
Management Program Sites. Revision 2, March 1987). 

4.0 AUTHORITY ANALYSIS 

The authority determination is made according to the FUSRAP protocol by 
consideringthe answers to five questions based on available records. The 
'answers to these questions from a review of available information, including 
the results of the radiation surveys are provided below. 

4.1 Was the site/operation owned by a DOE predecessor or did a DOE 
predecessor have significant control over the operations or site? 

No. A DOE predecessor never owned the site. Although information 
pertaining to operations at the site during the time metal fabrication 
services were performed for the MED is limited, it is likely that the MED 
and/or its agents exercised significant control over the operations, 
including the handling and control of the uranium metal during the 
fabrication process. 

4.2 Was a DOE predecessor agency responsible for maintaining or ensuring the 
environmental integrity of the site (i.e., was it responsible for clean up)? 

No records addressing environmental integrity have been located. 
However, as with other metal fabrication sites during the era, DOE 
predecessors appear to have been responsible for health and safety during 
the fabrication process. 

4.3 Is the waste or radioactive material on the site the resirlt of DOE 
predecessor related operations? 

Yes. No information has been discovered that would indicate the presence 
of radioactive material on the site except for the uranium metal that was 
processed for the MED. 

4.4 Is the site in need of further clean up and was the site left in non- 
acceptable condition as a result of DOE predecessor related activities? 

Yes. The radioactive contaminant found on the site is uranium-238, both 
indoors and outdoors. It is present in concentrations exceeding the 
site-specific guidelines developed for other sites containing similar 
contaminants for use without radiological restrictions. The radioactive 
contamination found on the site is most likely the result of metal 
fabrication services performed on uranium metal for the MED in 1943 and 
1944. 

07/16/92 
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4.5 Did the present owner accept responsibility for the site with knowledge 
of its contaminated condition and that additional remedial measures are 
necessary before the site is acceptable for use without radiological 
restrictions? 

There is no indication that the present owner was aware of the 
radioactive contamination on the site prior to its discovery by DOE. 

.5. DISCUSSION AND CONCLUSIONS 

Surveys of the former Baker Brothers site indicate uranium contamination 
attributed to machining of uranium for the MED. 

Based upon the results of the surveys, interviews with the current site owner, 
and information contained in a previous authority review that addressed metal 
fabrication services performed under purchase order or subcontract with MED or 
its agent by a number of commercial firms during the period, there is 
sufficient evidence to indicate authority for remedial action at the former 
Baker Brothers site under the Atomic Energy Act through FUSRAP. 

6. COPIES OF REFERENCES 

The followingis the list of references that are provided in this section. 

Argonne National Laboratory, 1984: 
a* (F 

Notes and Comments, REMS, Inc. 
ormerly Baker Brothers, Toledo, Ohio). August 20. 

b. Cloke, H.M., 1943: Visit to Baker Brothers Company, Toledo, Ohio, 
subcontractor for the DuPont Company. Corps of Engineers memorandum to 
file regarding security measures. June 7. 

C. Cooper, C.M., 
Brothers. 

1944: Analyses of Sludge in Lubricating Oil from Baker 
Metallurgical Laboratory memo to Kircher. February 25. 

d. Dunn, R.T., 1943: Transfer of Solid Scrap. 
DuPont and U.S. Government representative. 

Record of shipping signed by 

e. Foley, R.D. and L.M. Floyd, 1992: 
Report of REMS, Inc., 

Results of the Radiological Site Survey 
formerly Baker Brothers, Inc., 2551-2555 Harleau 

Place, Toledo, Ohio (BTOOOl). ORNL/RASA-90/8, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee. March, 1992. 

f. Greninger, A.B., 1943. Metallurgical Laboratory letter to Daniels, 
DuPont, regarding the shipment of 1009.5 pounds of metal from Baker 
Brothers. December 28. 

9. Greninger, A.B.', 1944. Metallurgical Laboratory letter to Collins, 
Clinton Laboratory, regarding shipment of 500 feet of bar stock to Baker 
Brothers. January 11. 
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ABSTRACT 

At the request of the U.S. Department of Energy (DOE), a team from Oak Ridge 
National Laboratory conducted investigative radiological surveys at the REMS, Inc., and the 
Doug Beet Company, 2551-2555 Harleau Place, Toledo, Ohio (BT0001) in 1988. The 
purpose of the surveys was to determine whether the property was contaminated with 
radioactive residues, principally 238 U, as a result of work contracted to the Manhattan Engi- 
neer District (MED). The survey included gamma scans; directly measured alpha, beta, and 
gamma radiation levels; transferable contamination levels; and soil, dust, debris, and air 
sampling for radionuclide analyses. The survey and sampling covered accessible portions of 
the exterior ground surface, roof, and interiors of buildings. 

tions 
Results of the surveys demonstrated four general areas having radionuclide concentra- 
in excess of the DOE Formerly Utilized Sites Remedial Action Program criteria for mu 

outdoors and as surface contamination on shelves in one building. 

. . . 
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RADIOLOGICAL SURVEY OF THE FORMER BAKER 
BROTHERSJNC. SITE, 2551-2555 HARLEAU PLACE, 

TOLEDO, OHIO (BTOWl)* 

INTRODUCTION 

Under jurisdiction of the Army Corps of Engineers in the early 1940s the Manhattan 
Engineer District (MED) was established as the lead agency in the development of nuclear 
energy for defense related projects. Raw materials containing uranium ores were procured, 
stored, and processed into various uranium oxides, salts, and metals. Fabricators were con- 
tracted as needed to form (roll and machine) the metal into various shapes. At contract 
termination, sites used by contractors were decontaminated according to the criteria and 
health guidelines then in use. The radiological criteria for releasing sites to unrestricted use 
were generally site specific and clearly defined. In some instances, however, documentation 
was limited or nonexistent and conditions at these sites were unknown. Therefore, it was 
necessary to reevaluate the current radiological conditions at these sites under the U.S. 
Department of Energy (DOE) Formerly Utilized Sites Remedial Action Program (FUSRAP). 

During the early and mid-1940s Baker Brothers, Inc., in Toledo, Ohio, machined 
uranium slugs from rolled stock under subcontract to the MED.* This commercial property 
consisted of several buildings located at the intersection of Harleau Place and Post Street, as 
shown in the 1938 site map in Fig. 1. The buildings were erected in the 1920s of brick with 
a saw-tooth roof configuration and concrete floors, with the exception of the Post Street 
Building. Area No. 1 in this building now has aluminum siding, and Area Nos. 3A and 4 have 
wooden floors. All exterior ground cover is either asphalt or concrete, except in the dirt 
courtyard north of Building Area No. 8. The Baker Brothers assets were eventually 
liquidated and the machinery and equipment sold at auction. 

Figure 2 shows the current layout of this site. Three of the buildings at this location are 
currently owned by Romanoff Industries and occupied by either the Doug Beet Company or 
the REMS, Inc., a division of Siemens-Allis. The first building, consisting of Area Nos. 1, 3, 
3A, 4, 5, and 6, is located at 1000 Post Street. This building has 45,000-ft* and is used for 
offices and electric motor repairs. Buildings 3 and 6 were completely refurbished following 
a fire. Area Nos. 1,3, and 6 are leased to REMS, Inc.; the rest of this building plus the other 
buildings are all leased to Doug Beet. Building No. 14, at 2551 Harleau Place, has 8000-ft* 
and is a two-story, unoccupied structure formerly used for offices. Building No. 2 is a 
two-story, lO,OOO-ft* electric motor shop formerly called the Power House. 

*The survey was performed by members of the Measurement Applications and Development Group of the 
Health and Safety Research Division at Oak Ridge National Laboratory under DOE contract DE-AcoS- 
840R21400. 
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A fourth building, located at 2555 Harleau Place, is owned by John Rehkopf but leased 
to the same used motor brokerage, the Doug Beet Company. This building is 40,000-ft* and 
consists of Area Nos. 7 through 12k Figures 3 through 10 and 12 through 21 are current 
photographs of the former Baker Brothers site, with various exterior and two interior views. 
Figure 11 is an enlargement of the courtyard in the northwest corner of the property. 

Baker Brothers machined uranium metal rods into slugs for both Clinton Semi-Works 
and the Hanford Pile. The MED contract for this operation was temporary and supposedly 
discontinued when the Hanford facilities were installed. The uranium rods to be machined 
by Baker Brothers were first extruded by Revere Copper and Brass Corporation. The 
amount of material machined by Baker Brothers was somewhere between 90 and 300 tons. 

According to an old Metallurgical Laboratory Health Division report which was issued 
following a visit to Baker Brothers on June 21, 1943, heavy fumes were produced by the four 
lathes used in machining the rods. * The pyrophoric uranium chips would spontaneously 
ignite in the lathe pans and scrap metal containers. An electrostatic precipitator was installed 
to control the fumes. The cooling system on each of the four lathes was increased to allow 
greater volumes of lubricant to flow over the turning operation. Containers of scrap metal 
and the turnings were periodically stored in the machining room and other areas of the plant 
for periods of several days to several weeks before shipment. 

Because the Baker Brothers uranium metal fabrication was apparently related to Atomic 
Energy Commission (AEC) activities, verification of existing conditions was needed to 
determine whether the site met current radiological guidelines. The principal radionuclide 
of concern is =U. 

On June 5,1989, the preliminary radiological survey at 2551-2555 Harleau Place, Toledo, 
Ohio, was conducted by members of the Measurement Applications and Development Group 
of the Oak Ridge National Laboratory (ORNL) at the request of DOE. The survey and 
sampling at this site covered accessible portions of the plant indoors and outdoors, as 
indicated in Figs. 22 through 26 and 29 through 31. Figures 27 and 28 are photographs of 
soil in the northwest corner of the property. In June of 1990, the survey team returned for 
the subsurface drilling of auger samples. Interior emphasis was on the floors and overhead 
beams in all buildings. Exterior emphasis was on the ground surface and subsurface, as well 
as the roofs of buildings. The lOO,OOO-gallon underground cistern behind Building No. 7 was 
not surveyed. The purpose of this survey was to obtain sufficient radiological measurements 
for DOE Headquarters to determine whether the site should be designated for remedial 
action or elimated from FUSRAP 

... $kVEY ‘METf3~pS~~ ’ :., : . . . . . . : : ..: :. 
The radiological survey included: (1) a surface gamma scan in all accessible areas of the 

property outdoors and indoors, as well as sections of the roof on all buildings except Nos. 2 
and 14; (2) direct gamma exposure measurements using a pressurized ionization chamber 
(PIC) at one meter above the surface; (3) collection and radionuclide analyses of indoor floor 
debris and overhead beam dust samples, as well as outdoor soil samples; (4) directly measured 
and removable alpha and beta-gamma activity levels indoors and outdoors; (5) outdoor auger 
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nd gamma profiles of auger holes; and (6) air sampling in Building Area Nos. 1, 
he survey methods followed the basic plan outlined in a correspondence from 
! to A. J. Whitman.3 

portable NaI gamma scintillation meter (No. 3490-51SG), a gamma scan was 
doors in the accessible areas of all buildings, as well as outdoors and on the 
:d in Figs. 22, 24, and 29. The detectors were held approximately three inches 
face, and ranges of measurements were recorded and then converted to pR/h. 
gamma levels were elevated outdoors, biased and auger soil samples were taken 

:s with the highest gamma radiation levels (Figs. 25 and 26). However, not all 
\.ere drilled at elevated surface gamma locations. Because NaI scintillators are 
rodent, measurements of gamma radiation levels are normalized to PIC 
‘s to determine gamma exposure rates. PIC measuremnet locations are shown 
.stematic dust and debris sampIes were taken indoors and on the roof at various 
:s 
” f 

ective of gamma radiation levels (Figs. 24, 30, and 31). The samples were 
Ka, =*Th, and 238 U content. Indoor air samples were also taken and counted 

la levels (Fig. 30). 
3 the extent of possible subsurface soil contamination, auger holes were drilled 

approximately 2 m. A plastic pipe was placed in each hole, and a NaI 
robe was lowered inside the pipe. The probe was encased in a lead shield with 
row of collimating slits on the side. This collimation allows measurement of 
:ion intensities resulting from contamination within small fractions of the hole 
arements were usually made at 15 or 30-cm intervals. If the gamma readings 
cre elevated, a soil sample was scraped from the wall of the auger hole at the 
1 the highest gamma radiation level. The auger hole loggings were used to select r? 
.:re further soil sampling would be useful. A split-spoon sampler was used to 
:rface samples at known depths. In some auger holes, a combination of 
impling and side-wall scraping was used to collect samples. 

Ipha, beta, and gamma radiation measurements were taken outdoors on the roof 
-OS, 1, 3, 3A, 4, 5, 6, 7, and 9, and indoors in all buildings on various overhead 
. walk, storage bins, and ledges. A beer-mug type scintillation probe (ZnS) with 
eter was used to measure alpha activity levels, and a Geiger-Mueller pancake 
,ith a Bicron meter was used for the beta-gamma dose rates. Smears from 
1s were taken at some of the indoor and roof locations to establish removable 
eta-gamma activity levels. Smear sample locations are shown in Figs. 24, 
:‘onlprehensive descriptions of all survey methods and instrumentation have been 
another report.4 

-SUR+E;ji R&%JLTS 

;- 
-Jle DOE guidelines are summarized in Table 1.‘V6*7 The normal background 
cls for the Ohio area are presented in Table 2.8 These data are provided for 

a V ith survey results presented in this section. All direct measurement results pre- 
e report are gross readings; background radiation levels have not been subtracted. 
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Similarly, background concentrations have not been subtracted from radionuclide concentra- 
tions measured in soil and dust/debris samples. Removable radioactivity levels (smears) are 
reported in disintegrations per minute (dpm) per 100 cm* with background subtracted. 

Outdoor Survey Results 

Gamma Exposure Rate Measurements 

Gamma radiation levels measured during a scan of the property surface outdoors are 
given in Fig. 22. Gamma exposure rates generally ranged from 6 to 13 ,LLR/‘~ on the ground 
surface. Several elevated areas were found. The highest value of 490 ,uR/‘~ was discovered 
in the enclosed courtyard located in the northwest corner of the property. An enlargement 
of this area is provided in Fig. 23. Radiation levels in this courtyard range from 6 to 
49OpR/h, with the extent of possible contamination indicated by crosshatching in Fig. 23. 
Multiple elevated spots were found. The courtyard was overgrown with vegetation as shown 
in Figs. 12 through 21. Biased soil samples B4 through B12 were collected in this area. The 
second area of elevated gamma levels was found on the northeast side of Building No. 14, 
with a maximum measurement of 130 ,~tR/‘h. Biased soil sample B2 and auger samples A10 
through A14, A18, A19, AX, and A27 were all collected from this region. The third area of 
contamination was discovered in the southeast corner of the property, at the intersection of 
Harleau Place and Post Street. The gamma radiation in this area measured 32 pR/h in this 
spot. Biased soil sample B3 and auger samples A3 through A6 were taken from this area. 
The fourth elevated area was located on the fence line just east of Building Area No. 1, with 
radiation levels ranging from 15 to lSpR/h. Auger samples A2 and A7 were taken from 
here. 

The accessible roof areas of Building Nos. 1, 3 through 6, and 7 through 12A were 
surveyed (Fig. 24). Gamma levels on these roofs measured 6 to 18pR/h. Slight elevations 
in gamma levels were found generally over all the concrete and asphalt areas of the plant; 
some of this can be attributed to naturally occurring radioactive substances present in bricks, 
concrete, granite, and other such materials used in paving and building construction. 

Biased Soil Samples 

Biased soil samples (B) were collected from various locations on the property outdoors 
for radionuclide analyses; laboratory results are provided in Table 3. Biased soil samples are 
taken from those regions exhibiting elevated levels of gamma radiation. Their locations are 
shown in Fig. 25 as Bl through B12. Concentrations of radium, thorium, and uranium in 
these samples ranged from 0.45 to < 11.65 pCi/g, from 0.35 to < 17.15 pCi/g, and from 2.91 to 
160,000 pCi/g, respectively. Although no specific guideline for uranium concentration has 
been derived for this site, concentrations of 35 to 40 pCi/g have been applied at FUSRAP 
sites elsewhere (Table 1). However, radium and thorium values in most of the biased samples 
in Table 3 were near or below the background levels of these radionuclides found in the Ohio 
area (Table 2). These values correspond to the gamma levels measured in this parking area, 
shown in the PIC-10 area of Fig. 22. The location of Bl was selected and sampled because 
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<h:ly elevated gamma measrmzment found in this area. Sample Bl contained a high 
ge sf coal ash. The ratio of 238U to 226Ra in this sample indicates that these two 
1ide.s are in equilibrium  and therefore are most likely a natural occurrence. Coal ash 
as : iightly elevated levels of naturally occurring uranium , radium , and thorium  which 
ZXK voted during coal combustion. Nevertheless, several auger samples (Al5 through 
As) were taken to determ ine the nature and depth of possible contam ination. 

plcz B4 through B12 were all taken from  the courtyard in the northwest corner of 
-xx ‘y The courtyard contained several areas which had elevated levels of 
23 “with sample BlOA hatig the highest value (38,000 pCi/g). Samples B5, B6A 
1 l6.5, and B7A through B7D were collected from  the PIG3 area in the courtyard, 
; v. : ues peaking at 5500 pCi& 790 pCi/g, and 2100 pCi/g, respectively. In the corner 
JFI. ;{ard near Building No. 8, sample B9A produced uranium  levels of 1300 pCi/g. 
37 Td 28 show closeups of greenish-yellow soil taken from  Bll. The greenish-yellow 
-yp -al for some uranium  compounds. The uranium  concentration in sample BllA 
4 0 G/g. Samples (B12A through B12C) were taken inside one of the concrete 
i? iis courtyard, which contained a maximum uranium  concentration of 4100 pCi/g 

f cause the courtyard wascompletely enclosed and therefore excluded the drilling 
I :E .: samples were taken from  this area. However, hand sampling indicated the 

.iat .n was in the top few centimeters of soil. 

1: ; iest concentrations of uranium  were found in sample B2, northwest of Building 
I1 . ie PIC-11 area, with a value of 160,000 pCi/g. Several auger samples were 

Ir ihis area (A10 through A14, Al8 through A19, A21, and A27). Near the corner 
: r zt and Harleau Place, the PIC-9 area had a uranium  level of 360 pCi/g in sample 
.‘.Z. : samples A3 through A6 were taken from  this area. 

Systematic Roof Debris Samples 

1 ic F  debris samples were collected for radionuclide analyses; laboratory results are 
i i; Table 4. The sample locations are shown in Fig. 24 as D6 on Building Area 
, I. D7 on Building Area No. 8. Concentrations of radium , thorium , and uranium  
. Y  samples ranged from  0.30 to 0.65 pCi/g, from  0.20 to 0.39 pCi/g, and from  1.09 to 
’ ;, respectively. Both sarnpkzs were below DOE guidelines (Table l), as well as 
, IT., :11 soil background levels for the Ohio area (Table 2). 

Auger Hole Soil Samples and Gamma Logging 

>~fn:~ thicknesses of subsurface soil were sampled from  depths of 0 to 225 cm in auger 
t c! Illed at 26 separate locations indicated in Fig. 25. The results of analyses of these 

ir: given in Table 3. Concentrations of radium , thorium , and uranium  in these 
ra-aged from  0.49 to 4.46 pa/g, 0.10 to 2.63 pCi/g, and 0.50 to 1600 pCi/g, 

‘: :lz:, The highest concentratjon of uranium  (1600 pCi/g) found in the auger holes was 
‘,n northwest side of Building No. 14 (PIG11 area) in sample AlOA between 0 and 
i%:s auger hole was drilled to a depth of 180 cm; significantly elevated uranium  
~tl,ns were found down to 150 cm. Peak uranium  concentrations were between 



60 and 75 cm (220 pa/g). 120 and 135 cm (680 pCi/g), and 135 and 150 cm (130 pCi/g). This 
area corresponds to the highest biased sample concentration of =U, which measured 
160,000 pCi/g in B2. Other auger samples collected in this PIC area were All through A14, 
Al8 through A19, A21, and A27. Of these samples, All through Al4 also had elevated spots 
of uranium-238 above the DOE guidelines (Table 1). Though not as concentrated as in AlO, 
these spot values ranged from 17.17 to 49.05 pa/g for uranium (Table 3). 

In the PIC-9 area at the southeast corner of the property, auger samples were taken 
from four holes (A3 through A6). Of these, samples A3A through A3C and sample A3E 
were all above previously used DOE guideline values for uranium. The peak value for this 
hole was 570 pCi/g; the hole was contaminated to a depth of 75 cm, with a value of 140 pCi/g 
at this depth. The other three holes had no significant concentrations of radionuclides. Two 
auger holes (A2 and A7) were drilled just east Building Area No. 1, one inside the fence and 
one just outside the fence. Both of these holes were contaminated with u8U, hole A2 
producing a peak value of 180 pCi/g and hole A7, 140 pCi/g. Auger holes Al, A8, A9, Al5 
through A17, A22 through A2.5, and A28 presented no significant concentrations of 
radionuclides. Of these holes, the maximum radionuclide concentration was in sample A15A 
with a value of 5.20 pCi/g for uranium. 

Gamma logging was performed in 25 of the 27 auger holes to characterize and further 
define the extent of possible contamination. Number A20 was skipped over and never used. 
Two locations, A26 and A27, refused the auger near the surface. The logging technique used 
here is not radionuclide specific. However, logging data, in conjunction with soil analyses 
data, may be used to estimate regions of elevated radionuclide concentrations in auger holes 
when compared with background levels for the area. Following a comparison of these data, 
it appears that any shielded scintillator measurements of 1000 counts per minute (cpm) (or 
unshielded scintillator measurements of 6000 cpm) or greater generally indicate the presence 
of elevated concentrations of 226Ra and/or 23%. Shielded scintillator data from the gamma 
profiles of the logged auger holes are graphically represented in Figs. 32 through 53. 

Auger holes A2, A7, and A25 were logged with an unshielded probe. Of these three, 
measurements in hole A25, which was drilled to a depth of 0.6 m south of Building No. 2, 
were all below 6000 cpm (unshielded). Unshielded measurements in auger holes A2 and A7, 
which were taken just east of Building Area No. 1, were both elevated, recording 17,000 cpm 
at a depth of 0.15 m in A2 and 12,000 cpm at the same depth in A7. Gamma levels fell off 
to 7000 cpm and 7500 cpm at maximum depths of 0.9 m and 0.8 m, respectively for A2 and 
A7. Auger holes A10 and All, in the PIC-11 area, produced the highest shielded 
measurements of 2614 cpm and 2777 cpm at the surface, respectively, falling to approximately 
1000 cpm at or near 0.3 m and continuing to decline to the 700s at maximum depths of 1.4 m 
and 1.5 m, respectively. Other auger holes drilled in PIC-11 area (Al2 through A14, Al8 
through A19, and A21) were all near or below 1000 cpm. 

Of the four auger holes (A3 through A6) drilled in the PIC-9 area, only A3 had elevated 
gamma levels. Drilled near the southeast corner of the property, Hole A3 produced a 
maximum recording of 1740 cpm at a depth of 0.5 m, thereafter decreasing, with final levels 
in the 600s and 700s toward the bottom of the hole (1.2 m). Of the four auger holes (Al5 
through Al7 and A28) in the PIC-10 area, only Al7 was elevated above 1000 cpm with any 
significance. The maximum level recorded in this hole was 1203 cpm at 0.15 m; gamma 
measurements declined sharply below this depth to the 5OOs, rising back to the 700s at the 

6’ 
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bottom of the hole (1.7 m). The six remaining auger holes (Al, A8, A9, and A22 through 
A24), drilled in the PIC-6, PIC-7, and PIC-8 areas, were all near or below 1000 cpm. These 
findings support both the gamma scans and the soil data analyses for this property. 

Alpha and Beta-Gamma Activity Levels on the Roof 

Measurements of direct and removable radioactivity levels were taken from accessible 
roof areas (Building Area Nos. 4, 6, 7, and S), as shown in Fig. 24. The results of these 
measurements are given in Table 5. All direct alpha measurements on the accessible roof 
areas were well below the DOE average guideline of 5000 dpm/lOO cm2 for uranium alpha 
emitters (Table l).* All direct beta-gamma measurements were also below the DOE 
guideline of 0.20 mrad/h averaged over not more than 1 m2 (Table 1). 

Nine smear samples were obtained from the same areas of the roof; their locations are 
indicated in Fig. 24 as circled numbers; results of analyses are given in Table 5. Smears 
taken from the roof showed all measurements of removable alpha contamination from a 
lOO-cm2 area were below the minimum detectable activity (MDA) of 10 dpm for alpha; both 
alpha and beta-gamma were well below the DOE guideline of 1000 dpm/lOO cm* for 
removable uranium contamination (Table 1). 

Indoor Survey Results 

Gamma Exposure Rate Measurements 

Gamma radiation levels measured on overhead beams, shelves, and during floor scans 
inside all buildings are given in Fig. 29. Gamma exposure rates generally ranged from 5 to 
29 pR/h in Building Area Nos. 1 and 3 through 6, from 18 to 32 pR/h in Building 2, from 5 to 
18 pR/h in Building Area Nos. 7 through 12A, and from 10 to 13 pR/h in Building 14. The 
highest radiation levels were generated by the firebrick and brick walls in Building Area 
Nos. 1 and 5, measuring 29 pR/h, and Building No. 2, measuring 32 pR/h (Fig. 29). The 
slight elevations in gamma levels are typical of the naturally occurring radioactive substances 
present in bricks, concrete, granite, and other such materials used in paving and building 
construction. Otherwise, none of the indoor gamma measurements were elevated above DOE 
guideline values (Table 1). 

Systematic Dust and Debris Samples 

Eleven dust and debris samples from overhead beams, mezzanines, and floors were 
systematically collected for radionuclide analyses; laboratory results are provided in Table 4. 
The sample locations are shown in Figs. 30 and 31, as Dl through D5, Dll through D15, and 

*The instrument-specific minimum detectable activity (MDA) for directly measured and removable alpha 
radiation levels are 60 and 20 dpm/lOO cm*, respectively. For directly measured and removable beta-gamma 
radiation the respective MDA’s are 0.01 mradm and 200 dpm/lOO cm*. 
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D20. Concentrations of radium, thorium, and uranium in these samples ranged from 0.22 to 
0.80 pCi/g, from 0.22 to 0.49 pCi/g, and from 0.81 to 5400 pCi/g, respectively. The highest 
radionuclide concentrations were found in debris sample D2 in the mezzanine shelves of 
Building Area No. 5, with a uranium concentration of 5400 pCi/g. Other debris samples from 
this area (Dll through D15) produced radionuclide levels near or below normal background 
levels for the Ohio area (Table 2) and well below DOE guidelines (Table 1). 

I .  

; ,  Alpha and Beta-Gamma Activity Levels 

Measurements of direct and removable radioactivity levels were taken near or in the 
same vicinity as the dust and debris samples, indicated as circled numbers in Figs. 30 and 31. 
The results of these measurements are given in Table 5. Of the 73 sample locations on both 
floor levels, only four (Nos. 28 through 30 and 48) produced any significant anomalies. All 
four were from the same shelves as debris sample D2. Sample location 28 had directly 

Qieasurable alpha levels of 1900 dpm/100cm2 and direct beta-gamma levels of 2.25 mrad/h. 
Sample location 29 had direct alpha levels of 5400 dpm/100cm2 and direct beta-gamma levels 
of 0.03 mrad/h. Sample locations 30 and 48 had direct beta-gamma levels of 7 mrad/h and 
2 to 5 mrad/h, res ectively. Only location 29 exceeded the DOE average residual value of 
5000 dpm/100 cm P for uranium alpha emitters (Table 1). Sample locations 28, 30, and 48 
were in excess of the DOE surface dose rate limit of 0.20 mrad/h averaged over not more 
than 1 m2 (Table 1). With the exception of these four samples (28,29,30, and 48), all other 
direct alpha and beta-gamma measurements were below the DOE guidelines. 

Seventy-three smear samples were obtained from the same areas, indicated in Figs. 30 
and 31 as circled numbers. Analyses of these smears (Table 5 
removable alpha and beta-gamma radiation from a loo-cm 2 

showed all measurements of 
area were below the DOE 

guideline value of 1000 dpm/lOO cm* for removable uranium (Table l), with the exception 
of smear 48. This sample produced removable alpha levels of 1600 dpm/lOO cm2 and 
removable beta-gamma levels 2900 dpm/lOO cm2. Both were above DOE guidelines. 

.,. 

,h 
.I, 

.$.. 

Air Samples 

Six indoor air samples were collected in Building Area Nos. 1, 3, and 3A The locations 
of the air sampling instruments are indicated in Fig. 30 as 21 through 26. Samples were 
taken 1.5 m above floor level (breathing zone) in each of these three building areas to 
measure airborne activity in their vicinities. Analysis of air samples for mu exhibits 
concentrations less than the MDA.* 

*The MDA for u8U is less than 3% of the guideline value of 1.0 E-13 pCi/ml, from the U.S. DOE 
Order 5400.5, April 1990, via inhaled air, Y-Class. 
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SIGNIFICANCE OF FINDINGS 

Survey results of soil, dust, and debris sample analyses and radiation measurements taken 
at 2551-2555 Harleau Place revealed radionuclide concentrations above DOE guideline values 
(Table 1) in several outdoor areas and one indoor location at this site. The primary 
contaminant of concern is =U. Outdoors, the gamma scans identified four areas of 
significant contamination, PIC areas 1 through 5, PIC-11 area, PIC-9 area, and a 1-m’ spot 
at the fence on Post Street (Fig. 22). The maximum gamma radiation level was measured in 
the first of these four areas, the enclosed courtyard on the northwest corner of the property; 
the maximum gamma level was 490pR/h, and the area contained several locations of 
significant mu contamination. The second major area was the parking area northwest of 
Building No. 14 (PIG1 l), with a high of 130 pR/h; the third area was in the southeast corner 
of the property (PIC-9), with a maximum of 32 ,LLR/II; and the fourth was a spot on the Post 
Street property line just east of Building Area No. 1, which measured 18 pR/‘h. 

Soil sample analyses (Table 3) correspond to the gamma measurements taken on this 
property. Although no generic DOE guidelines exist for uranium (Table l), levels of 35 to 
40 pCi/g or greater have been used at other sites. The PIC-11 area produced the highest 
concentrations of uranium on the entire property, which measured 160,000 pCi/g in biased 
sample B2; additionally, elevated uranium levels were found in auger holes AlO, All, and 
Al2 (Table 3). The maximum uranium concentration in the enclosed courtyard measured 
38,000 pCi/g in biased sample BlOA; elevated uranium levels were found in most of the 
courtyard samples B4 through B12. The PIC-9 area rendered its maximum uranium 
concentrations in auger hole A3, with a level of 570 pCi/g; biased sample location B3 in this 
area contained uranium levels up to 360 pCi/g. The spot at the fence on the property line 
produced its maximum uranium value of 180 pCi/g in auger hole A2; auger hole A7 contained 
similar values of uranium. No contamination above guidelines was found on the accessible 
roof areas. 

The indoor measurements were significantly elevated above DOE guibeline values 
(Table 1) in only one area, located in some shelf bins on the mezzanine of Building Area 
No. 5 (Fig. 31). Residual alpha activity levels ranged from 1900 to 5400 dpm/cm*, and 
residual beta-gamma activity levels ranged from 2.25 to 7 mrad/h. Removable alpha and 
beta-gamma contamination was demonstrated in Smear 48, with an alpha level of 
1600 dpm/cm* and a beta-gamma level of 2900 dpm/cm*. These activity levels are in excess 
of DOE guidelines for both residual and removable concentrations of uranium (Table 1). 
The dust and debris sample D2 taken from this area supported these findings, with 5400 pCi/g 
of uranium contamination. The shelf bins were in an isolated and unused area of the 
building. Because of the isolation and low use factor, any personnel exposure would be 
extremely low. Air samples taken in Building Area Nos. 1, 3, and 3A were all below MDA 
for alpha and beta levels of radioactivity. 

In conclusion, several outdoor areas contained soil contaminated with uranium in excess 
of DOE guidelines. One small area indoors had debris and surface contamination in excess 
of these guidelines. 
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Fig. 1. Site map of the former Baker Brothers, Inc., in 1938 at 25X-2555 Harlem Place, lbkdo, Ohio (BXHlOl). 
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Fig. 2 Current site map of the REMS, Ix, and Rehkopf properties at 2.551-2555 Harl~~u Place, ‘Ibkdo. Ohio (BTOOOl). 



Fig. 3. Northwestward view of Building Area No. 1 on the left, Building 
No. 14 on the right, and the entrance to Building Area No. 12A in between, 
at REMS, Inc., 2551-2555 Harleau Place, Toledo, Ohio (BTQ001). 
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Fig. 4. Eastward view of Building No. 14, showing contaminated site at sample location 
BZ, at REMS, Inc., 25512555 Harleau Place, Toledo, Ohio (BTOOOl). 
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Fig. 5. Westward view of Building Area No. 6 on the left (with metal 
siding) and the entrance to Building Area No. 12A on the right at REMS, 
Inc., 25512555 Ha&au Place, Toledo, Ohio (BTOOM). 
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Fig. 6. Southwestward view of Building Area No. 6 at REMS, Inc., 25512555 Ha&au 
Place, Toledo, Ohio (BTO001). 
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Fig. 7. Eastward view of Building Area No. 7 on the left and Building 
Area No. 12A on the right at Doug Beet Company, 2551-2555 Harleau 
Place, Toledo, Ohio (BTOWl). 
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Fig.8 Westward view of Building No.2 the 
former Power House, at Doug Beet Company, 
2551-2555 E$rleau Place, Toledo, Ohio (BTOMU). 



.-Fig. 9. Westward view in Building Area No. 3, showing used motors, at 
‘)c, >g Beet Company, 25512555 Harleau Place, Toledo, Ohio (BTOOOl). 
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Fig. 10. Eastward view in Building Area No. 5, showing contaminated 
shelves on the east wall of the mezzanine at Doug Beet Company, 
2551-2555 Harlcau Place, Toledo, Ohio (BTOOOl). 
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Fig. 12 Northeastward view from the doonvay of Building Arca No. 8, showing the pallet 
stack next to survey team mcmbcrs, at 2551-2555 Harlcau Place, Toledo, Ohio (BTOOM). 
The pallet stack was the pivot point for the panorama (Pan) views shown in the next eight 
photosraphs. 
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Fig. 13. Pan A of Fig. 11, showing the southern entrance to Building Area No. 8 at 
25512555 Harlcau Place, Toledo, Ohio (BTOOOl). 



Fig. 14. Pan B of Fig. 11, showing the southwestern section of this courtyard at 
2551-2555 Harleau Place, Toledo, Ohio (BTOClOl). 



Fig. 15. Pan C of Fig. 11, showing the not-thwcstem section this courtyard at 
2551-2555 Harlcau Place, Toledo, Ohio (BTO001). 
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Fig. 16. Pan D of Fig. 11, showing the northern section of this courtyard at 
2551-2555 Ha&au Place, Toledo, Ohio (BT0001). 
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Fig. 17. Pan E of Fig. 11, showing the northeastern comer of this courtyard at 
2551-2555 Harlcau Place, Toledo, Ohio (BTOOOl). 



Fig. 18. Pan F of Fig. 11, showing the northeastern section and Building Arca No. 8B at 
25512555 Harleau Place, Toledo, Ohio (BTOCUIl). 



Fig. 19. Pan G of Fig. 11, showing the eastern section and Building Area No. 8A at 
2551-2555 Harleau Place, Toledo, Ohio (BTOOOl). 



Fig. 20. Pan H of Fig. 11, showing the southeastern section of this courtyard at 
2551-2555 Harleau Place, Toledo, Ohio (BTOO01). 



Fig. 21. Northeastward view of the concrete wall and bunkers in this 
courtyard next to the railroad tracks at 2551-2555 Harkau Place, Toledo, 
Ohio (BTOOOl). 
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fig. 22 Gamma radiation Icv& @Rm) meaured outdoors at 2551-2555 Harleau Place, Toledo, Ohio (BTOOOl). 
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Fig. 26. Enlargement of the northwestern courtyard at 2551-2555 Harkau Place, Toledo, Ohio (BTool), showing the locations of 
biased soil samples and PIC measurements. 



Fig. 27. C!aeup of s-d layers in biatzl sample hole 311 (Fig. 26j, showing the 4-i&, 

meetih-yedow ial;er under the top sd 12 in. Mow surface) at 2551-2555 Harleau Place, 
%edo, d*tiu pTCLf)l). 



Fig. 23. Closeup of gxenish-yellow soil removed from biased sample bole I311 (Fig. 26) 
at 2551-2555 Harleau Place, Tokdo, Ohio (ESTOOOI). 
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Fig. 29. Gamma radiation le~ls (J&II) measured indoors at 2551-2555 Harleau Place, T&do, Ohio (BTOOOl). 
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Pi& 30. ,G sm~u dust, & d&k sampling locatiom on the I% floor at 25512555 Harkau Place, ‘lbkdq Ohio (BTWOl). (Locations of the 6 air samples are shown as 21-26; 
’ smear samplks as e&d numbers; 4 dust and debris samples as D3-D5 and D20.) 
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Fig. 32 Gamma profile for auger hole 1 at 2551-2555 Harlem Place, 
medo, Ohio. 
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Auger Hole Logging 
of BTOOOlA04 
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Fig. 34. Gamma profile for auger hole 4 at 2551-2555 Harleau Place, 
Toledo, Ohio. 
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Table 1. DOE guidelines for protection against radiation’ 

Mode of exposure Exposure conditions Guideline value 

Gamma radiation Indoor gamma radiation level 
(above background) 

20 pR/hb 

‘Ibtal residual surface 
contamination’ 

TI, TJ, U-natural (alpho rminm) 
Beta-Tamma emittersd 

Maximum 
Average 
Removable 

15,000 dpm/lOO cm* 
5,000 dpm/lOO cm* 
1,000 dpm/lOO cm* 

232Th, Th-natural (alp/~ cmiltas) 

%r iL*-gammcl crnirm) 
Maximum 
Average 
Removable 

3,000 dpm/lOO cm* 
1,000 dpm/lOO cm* 

200 dpm/lOO cm* 

t26Ra, w, tranuranics 
Maximum 
Average 
Removable 

300 dpm/lOO cm* 
100 dpm/lOO cm* 
20 dpm/lOO cm* 

Beta-gamma dose rates Surface dose rate averaged over 
not more than 1 m* 

Maximum dose rate in any 
100.cm* area 

0.20 mradih 

1.00 mrad/h 

Radionuclide concentra- 
tions in soil (generic) 

Maximum permissible concentra- 5 pCi/g averaged over the first 
tion of the following radionu- 15 cm of soil below the sur- 
elides in the soil above back- face; 15 pCi/g when averaged 
ground levels averaged over over 15.cm thick soil layers 
100-m* area more than 15 cm below the 

ZL6Ra surface. 

Derived concentrations 

23% 

TJ Site specific’ 
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Table 1. (continued) 

Guideline for nonhomo 
geneous contamination 
(used in addition to the 
100-m* guideline)’ 

Applicable to locations with an G, = G, (100/A)” 
area 125 m’ with significantly where 
elevated concentrations of radion- G, = guideline for “hot spot” 
uclides (“hot spots”) of area (A) Gi = guideline averaged over 

a 100-m* area 

‘References 5 and 6. 
?he 20 ,uR/~ shall comply with the basic dose limit (100 mrembr) when an appropriate-use scenario is 

considered. 
‘DOE surface contamination guidelines are consistent with the Nuclear Regulatory Commission guidelines found 

in Reference 7. 
dBeta-gamma emitters (radionuclides with decay modes other than alpha emission or spontaneous fission) except 

%r, t28Ra, mRa, mAc, n’1, L?, ‘%I, trsI. 
‘DOE guidelines for uranium are derived on a site-specific basis. Guidelines of 35-40 pCi/g have been applied 

at various FUSRAP sites. Sources: J. L. Marley and R. E Carrier, Results of the Radiological Survey at 4 Elmhurst 
Avenue, Colonie, New York (AL219), ORNIJRASA-87/117, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. 
Lab., February 1988; B. A Berven et al., Radiological Survey of the Former Keller Research FaciIig Jersey City, New 
Jersey, DOE/EV-OOOS/29, ORNL-5734, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., February 
1982. 

‘DOE guidelines specify that every reasonable effort shall be made to identify and remove any source which has 
a concentration exceeding 30 times the guideline value, irrespective of area. Source: Adapted from Revised 
Guidelines for Residual Radioactive Material at FUSRAP and Remote SFMP Site, April 1987. Smuces: Adapted 
from U.S. Department of Energy, DOE Order 54OO.S, April 1990. 
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Table 2. Average background radiation levels 
for the Ohio areaa 

TVpe of radiation measurement Radiation level or 
or sample radionuclide concentration 

Gamma exposure at 1 m above 
ground surface 

Concentration of radionuclides 
in soil 
226Ra 
=7-h 
=W 

Pm 
8 

pCi/gb 
1.5 
1.0 
1.4 

‘Reference 8. 
these values represent an average of normal radionuclide 

concentrations in this state. 
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1 

Table 3. Concentrations of radionuclides in outdoor soil 
samples at 2551-2555 Harleau Place, 

Toledo, Ohio (BTOOOl) 

Sam- 
plea 

Depth 
(cm> 

Radionuclide concentration (pCi/g)b 

226Ra u2Th =W 

Bl 

BZd 

5-25 

o-15 

B3A o-15 
B3B 15-30 

B4A 
B4B 
B4C 

o-15 
15-30 
30-45’ 

B5 O-gf 

B6A 
B6B 

B7A 
B7B. 
B7C 
B7D 

B8A 
B8B 

B9A 
B9B 

BlOA 
BlOB 
BlOC 

BllA 
BllB 

B12A 
B12Cg 

o-15 
15-25 

o-15 
15-30 
30-45 
45-60 

o-15 
15-30 

o-15 
15-30 

o-15 
15-30 
30-45 

O-15 
15-30 

o-15 
30-45 

Biased samplesC 

2.9220.05 1.74rtO.08 

e c 

0.92kO.65 0.66+-0.09 
0.97&0.09 0.56kO.12 

1.36kO.57 < 1.27 
0.78kO.24 0.79kO.35 
0.88kO.19 0.97 20.29 

< 1.55 ~2.17 

0.82kO.30 <O&3 
0.95kO.14 0.75 kO.21 

0.8220.37 <0.97 
0.66-co.09 o&I+-0.13 
0.46zkO.04 0.35 k-o.05 
0.48kO.04 0.39 +0.04 

0.65 20.07 0.5720.12 
0.73 sro.02 0.65 20.03 

1.06+-0.14 0.82 kO.24 
0.92 20.23 0.69kO.28 

<I2 <17 
O-82+0.17 o&3+0.30 
0.7o-eo.15 <0.37 

<1.43 ~2.16 
0.73+0.10 0.66+0.17 

< 0.45 0.83 k0.39 
0.91 kO.10 0.88~0.14 

2.912 1.58 

160000 +- 540 

360 2 5 
200 + 6 

9900 +- 80 
1000 f 32 
920 f 30 

5500 + 210 

790 f 58 
130 f 6 

2100 sf: 59 
310 f 10 

26 rt 0.84 
43 + 3.20 

160 f 7 
27 f 1.28 

1300 2 21 
440 -c 10 

38000 +1600 
2400 + 25 
1300 f 32 

11000 f 180 
320 + 13 

4100 2 63 
160 & 11 

t 

L 



68 

Table 3. (continued) 

Sampleat b Depth 
(cm> 

Radionuclide concentration (pCi/g)b 

2xRa =Tll TJ 

AlA 
AlCg 
AlD 
AlE 
AlF 
AlG 
AlH 
Al1 
AlJ 
AlK 
AlL 
AlM 
AlN 
A10 

o-15 3.14kO.04 
30-45 1.94-1-0.02 
45-60 1.44kO.04 
60-75 1.13kO.03 
75-90 0.76+0.02 
90-105 0.63 kO.02 

105-120 0.61 kO.02 
120-135 0.65 +- 0.02 
135-150 0.91 kO.02 
150-165 1.5lkO.03 
165-180 1.09~0.02 
180-195 1.18kO.04 
195-210 1.02+0.03 
210-225 1.13kO.02 

A2A 
A2B 
A2C 
A2D 
A2E 
A2F 

o-15 1.03kO.09 
15-30 1.18kO.09 
30-45 1.30~0.04 
45-60 1.4320.06 
60-75 1.45kO.04 
75-90 1.40~0.04 

A3A o-15 0.97 kO.07 
A3B 15-30 0.84~0.08 
A3C 30-45 0.98 20.09 
A3D 45-60 0.94+0.03 
A3E 60-75 0.74+0.09 
A3F 75-90 0.6lkO.02 
A3G 90-105 0.61-r-0.02 
A3H 105-120 1.2720.02 

A4A 
A4B 
A4C 
A4D 
A4E 
A4F 
A4G 
A4H 

o-15 0.88a0.02 
15-30 1.01+0.02 
30-45 0.95 20.03 
45-60 0.94-eo.02 
60-75 0.93 20.02 
75-90 0.75 20.02 
90-105 0.84 20.02 

105-120 0.9620.02 

A5A 
A5B 
A5C 

o-15 1.04+0.04 
15-30 1.08kO.03 
30-45 0.99kO.02 

Auger sampZesh 

1.18kO.05 
1.26kO.03 
0.91 kO.06 
0.73 20.03 
0.50+0.03 
0.4420.02 
0.36-r-0.04 
0.43 kO.02 
0.6lkO.03 
1.08kO.04 
0.70+0.04 
0.78 20.07 
0.7220.06 
0.7720.03 

0.49+0.11 
0.89kO.16 
0.91 kO.06 
0.87zkO.10 
0.92 20.05 
0.95 20.05 

0.65kO.11 
0.57kO.12 
0.5620.13 
0.61 kO.06 
0.42-eO.11 
0.39+0.04 
0.3720.02 
0.85 kO.03 

0.56+0.03 
0.63 kO.03 
0.54 kO.05 
0.5920.04 
0.51 kO.03 
0.50a0.04 
0.51 kO.02 
0.6720.03 

0.63 -r-O.05 
0.61 kO.05 
0.63 20.02 

3.422 1.11 
2.022 0.48 
2.192 1.16 
1.11+ 0.79 
1.062 0.42 
1.692 0.71 
0.97+ 0.51 
1.262 0.68 
0.92& 0.76 
1.65& 1.12 
1.38+ 0.82 
3.81& 1.87 
1.95k 0.79 
1.902 0.74 

180 +- 6.95 
130 +- 7.02 
74 + 1.89 
31 f 3.61 
14 sf: 1.78 
12 + 1.14 

570 211.5 . 
380 211.92 
150 2 9.20 
33 2 1.11 

140 + 6.02 
8.722 1.39 
0.86& 0.82 
1.76+ 0.81 

5.482 0.85 
3.78~ 0.49 
3.31+ 1.10 
2.062 0.76 
0.88-c 0.71 
0.632 0.52 
0.582 0.59 
1.692 1.13 

4.88-t 1.40 
3.12& 0.76 
1.302 0.46 
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Table 3. (continued) 

SampleaT b Depth 
(cm> 

Radionuclide concentration (pCi/g)b 

226Ra 232Th =TJ 

MD 
A5E 
A5F 
A5G 
A5H 

45-60 0.83 20.02 
60-75 0.59-co.01 
75-90 0.50+0.02 
go-105 0.6lkO.02 

105-120 1.54kO.02 

A6A o-15 0.84 kO.02 
A6B 15-30 0.88 kO.02 
A6C 30-45 0.97-co.02 
A6D 45-60 0.77 kO.02 
A6E 60-75 0.68 20.02 
A6F 75-90 0.5 150.02 
A6G 90-105 0.65 ~~0.02 
A6H 105-120 1.11 kO.02 

A7A 
A7B 
A7C 
A7D 
A7E 
A7F 

o-15 1.28zkO.08 
15-30 1.35 +0.06 
30-45 1.24kO.09 
45-60 1.45 zko.04 
60-75 1.4620.04 
75-90 1.40&0.04 

ABA 
A8B 
A8C 
A8D 
A8E 
A8F 
A8G 
A8H 
A81 

o-15 1.78a0.02 
15-30 1.10+0.02 
30-45 0.90~0.02 
45-60 1.00~0.02 
60-75 1.08kO.03 
75-90 1.02+0.02 
go-105 1.15a0.02 

105-120 1.12kO.02 
120-135 1.00~0.02 

A9A 
A9B 
A9C 
A9D 
A9E 
A9F 

o-15 1.68+0.03 
15-30 1.38kO.03 
30-45 1.24-1-0.03 
45-60 1.75kO.03 
60-75 1.33~0.03 
75-90 1.4720.03 

AlOA 
AlOB 
AlOC 
AlOD 
AlOE 
AlOF 

O-15 3.59rto.15 
15-30 1.9320.08 
30-45 1.57+0.04 
45-60 0.94 kO.05 
60-75 1.16-cO.09 
75-90 l.OlltO.08 

0.59+-0.04 
0.40 20.02 
0.30~0.03 
0.42zkO.02 
0.93 20.03 

0.56+0.03 
0.59kO.03 
0.5720.02 
0.50+0.02 
0.45 kO.02 
0.36kO.02 
0.3520.02 
0.72 kO.03 

0.7620.12 
0.95 -eo.o9 
0.73-eO.12 
0.95 kO.06 
0.9420.07 
0.94-co.07 

1.03kO.03 
1.82 20.04 
0.75 20.04 
0.84kO.03 
0.85 f 0.04 
0.7920.03 
0.77 a0.02 
0.74 kO.03 
0.64 20.02 

0.61 kO.03 
0.83 kO.03 
0.80 20.03 
0.96 kO.04 
0.92 20.05 
0.88kO.04 

2.3020.23 
1.5OkO.12 
1.1720.06 
0.77kO.08 
0.76kO.12 
0.81 kO.11 

1.882 0.64 
0.81+- 0.35 
1.992 0.71 
1.072 0.73 
1.58+ 0.77 

2.20+- 0.73 
1.72-c 0.43 
1.38* 0.73 
1.26-c 0.64 
1.22+ 0.58 
0.66+ 0.61 
0.86& 0.62 
1.70& 0.75 

140 + 8.19 
110 -e 5.01 
70 & 5.52 
42 +- 2.18 
13 +- 2.06 
6.51+- 1.56 

2.162 0.37 
2.162 1.00 
1.17+ 0.67 ’ 
1.16& 0.40 
0.93k 0.70 
1.702 0.37 
l-14+- 0.40 
1.51 -t 0.78 
1.18+ 0.58 

2.08& 0.82 
1.312 0.83 
1.88+ 1.65 
1.772 0.79 
1.942 0.83 
l-24+- 0.54 

1600 &20 
52 -c 2.61 
20 2 2.21 
45 & 2.29 

220 + 8.14 
40 + 1.54 

L 
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Table 3. (continued) 

Samplea* b Depth 
(cm) 

Radionuclide concentration (pCi/g)b 

226Ra vh =U 

AlOG 
AlOH 
A101 
AlOJ 
AlOK 
AlOL 

90-105 0.75 kO.02 
105-120 1.19+0.02 
120-135 1.13kO.06 
135-150 1.16+0.05 
150-165 1.18~0.02 
165-180 1.28&0.02 

AllA O-15 4.4620.05 
AllB 15-30 1.5820.02 
AllC 30-45 1.60&0.07 
AllD 45-60 1.63 kO.03 
AllE 60-75 099~0.02 
AllF 75-90 0.92~0.02 
AllG 90-105 1.39+0.03 
AllH 105-120 1.1420.02 
All1 120-135 2.2920.05 
AllJ 135-150 1.94kO.05 
AllK 150-165 0.99kO.02 
AllL 165-180 1.29kO.02 

A12A 
A12B 
A12c 
A12D 
A12P 
A12G 
A12H 

o-15 1.59-1-0.05 
15-30 1.26kO.05 
30-45 0.89kO.03 
45-60 1.4540.05 
75-90 1.48 20.04 
90-105 0.99+0.02 

105-120 1.14-co.03 

A13Ad 
A13B 
A13C 
A13D 
A13E 
A13F 
A13G 
A13H 
A131 
A13J 
A13K 
A13L 

o-15 1.96-1-0.03 
15-30 1.69kO.02 
30-45 0.93 kO.02 
45-60 0.67 kO.02 
60-75 0.90~0.04 
75-90 0.92 It 0.03 
90-105 0.99a0.02 

105-120 1.24kO.02 
120-135 1.18-eO.02 
135-150 1.17kO.02 
150-165 0.9620.02 
165-180 1.1920.02 

A14A 
A14B 
A14C 

o-15 
15-30 
30-45 

3.03 20.04 
1.9420.05 
1.4420.03 

0.52kO.03 
0.74 kO.03 
0.65 rtO.08 
0.70-1-0.07 
0.85 kO.03 
0.7lkO.04 

2.6320.07 
1.16kO.11 
1.31 k-O.12 
1.28+-0.05 
0.59+-0.03 
0.62 20.03 
0.8 120.03 
0.92+0.03 
1.50-+0.06 
1.21 k-o.06 
0.75 20.03 
0.73 -r-o.03 

1.04kO.08 
1.01~0.07 
0.66~0.04 
1.01~0.07 
0.94kO.06 
0.70zk0.03 
0.72kO.03 

1.19kO.04 
1.28kO.03 
0.77 kO.03 
0.47 kO.03 
0.58 k-O.06 
0.58-eO.04 
0.69kO.03 
0.8640.03 
0.77 kO.03 
0.69kO.03 
0.68kO.02 
0.72-cO.03 

1.8920.06 
1.41a0.07 
1.09+0.04 

4.37-c 0.90 
1.98+ 0.81 

680 2 9.47 
130 + 5.85 

3.612 1.09 
2.442 1.02 

41 -e 1.57 
14 + 1.09 
47 ?I 3.30 
6.392 1.39 
4.152 0.71 
2.112 0.79 
1.502 0.80 
3.42-c 1.30 

39 & 1.62 
33 It 3.13 
1.55& 0.77 
1.202 0.66 

49 + 3.20 
17 -- + 2.48 
18 2 1.71 
21 ‘- 2.54 
23 2 1.14 . 
4.61 -t 0.44 
1.85& 0.89 

3.942 0.90 
8.56+ 0.88 
15 2 1.18 
14 & 1.02 
33 2 3.13 
5.422 0.77 
2.032 0.55 
1.60-c 0.79 
2.232 0.47 
1.374 0.43 
1.272 0.38 
1.41-c 0.86 

21 zt 1.71 
7.272 2.11 
15 ” 1.51 
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‘able 3. (continued.) 

Samplea* b Depth 
m-0 

Radionuclide concentration (pCi/g)b 

226Ra 7-h =W 

A23B 15-30 0.85 kO.02 0.27kO.02 l&3& 0.45 
A23c 30-45 0.83 IL 0.02 0.55 +0.04 3.052 0.99 
A23D 45-60 0.69kO.02 0.6520.04 1.75a 0.93 
A23E 60-75 l-07+-0.02 0.6920.04 0.88k 0.81 
A23F 75-90 1.12*0.02 0.75 kO.03 1.44& 0.79 
A23G 90-105 1.05+0.02 0.71+0.03 1.572 0.47 

A24A o-15 1.05+0.02 0.69 20.02 2.06+- 0.67 
A24B 15-30 1.79zbo.02 1.15+0.03 3.642 0.94 

A25C’ 30-45 0.68+-0.02 0.49Iko.03 1.88-c 0.49 
A25D 45-60 1.31+0.02 1.07 20.03 2.422 0.71 

A27Ag O-15’ 1.71+0.02 0.94 kO.03 2.04~ 0.76 

/UK' 30-45 1.99*0.03 1.28kO.04 1.782 0.96 

%ocations of soil samples are shown on Fig. 25. 
bIndicated counting error is at the 95% confidence level (kb). 
‘Biased samples are taken from areas with elevated gamma exposure 

rates. 
dBiased sample B2 and auger sample Al3 were taken from the same 

location. 
‘Sample was not analyzed for this radionuclide. 
‘Refusal at this depth. 
aPreceding sample(s) not taken due to soil conditions. 
‘Auger samples are taken from holes drilled to further define the 

depth and extent of radioactive material. Holes are drilled where the 
surface may or may not be contaminated. 

‘Preceding samples were not analyzed. 
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Table 4. Concentrations of radionuclides from roof and 
indoor dust and debris samples at 2551-2555 Harleau 

Place, Toledo, Ohio (BTOOOl) 

Sampleb Depth 
(cm> 

Radionuclide concentration (pCi/g)” 

226Ra u2Th =U 

Dl 

D2 

D3 

D4 

D5 

D6 

D7. 

Dll 

D12 

D13 

D14 

D15 

D20 

o-5 

o-5 

o-5 

o-5 

o-5 

O-5 

O-5 

o-5 

o-5 

o-5 

o-5 

o-5 

o-5 

Systematic samples’ 

0.222 0.03 

d 

0.292 0.02 

d 

d 

0.30+ 0.02 0.20 zk 0.02 

0.65 zk 0.03 0.39+0.04 

d d 

d 

0.80-c 0.02 

0.38+ 0.03 

0.482 0.02 

0.60 & 0.03 

0.22zkO.03 

d 

0.422 0.04 

d 

d 

d 

0.46+ 0.03 

0.46kO.05 

0.4lkO.03 

0.492 0.05 

1.052 0.37 

5400 +- 1600 

2.12& 0.81 

d 

c5.4 

1.09k 0.40 

1.31& 0.87 

d 

cl.08 

1.49& 0.52 

cl.65 

0.75+ 0.39 

0.81~ 0.97 

‘Indicated counting error is at the 95% confidence level (&?u). 
bLocations of dust and debris samples are shown on Figs. 24, 30, and 31. 
systematic samples are taken at locations irrespective of gamma exposure 

rates. 
dSample could not be analyzed for this radionuclide. 

L 
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Table 5. Alpha and beta-gamma activity levels mea- 
sured on the roof and indoors at 2551-2555 Harleau 

Place, 
Toledo, Ohio (BTOOOl) 

Directly measured Removable 
contamination contamination= 

Smear 
Sampleb 

AlphaC Beta-gammad 
(dpm/lOO an’) 

Alpha’ Beta-gamma’ 
(mradh) (dpm/lOO cm*) (dpm/lOO cm*) 

Second floor indoors 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

48 

0 

18 

27 

36 

9 

36 

9 

27 

9 

9 

36 

‘1900 

5400 
g 

0.02 0 0 

0.01 0 0 

0.03 3 0 

0.02 0 0 

0.02 6 0 

0.03 0 16 

0.03 0 0 

0.03 0 0 

0.02 0 32 

0.02 0 0 

0.02 0 0 

2.25 3 16 

0.03 6 0 

7 15 0 

0.02 0 0 

0.02 0 98 

0.03 3 49 

0.03 3 0 

0.03 3 0 

0.03 0 0 

0.03 0 0 

0.03 0 98 

2-5 1600 2900 
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Table 5 (continued) 

Directly measured Removable 
contamination contamination= 

Smear 
Sampleb 

AlphaC Beta-gammad 
(dpm/lOO cm*) 

Alpha’ Beta-gamma’ 
(mad/h) (dpm/lOO cm*) (dpm/lOO cm*) 

65 45 

92 18 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 
I 

49 

50 

i 

0 

36 

9 

0 

27 

36 

18 

18 

36 

0 

27 

18 

9 

36 

9 

18 

18 

0 

27 

0 

0 

0 

0 

0.04 0 0 

0.02 0 0 

First jloor indoors 

0.02 0 

0.02 0 

0.01 0 

0.02 0 

0.02 0 

0.02 0 

0.02 9 

0.03 0 

0.03 0 

0.02 0 

0.03 0 

0.04 3 

0.02 0 

0.03 0 

0.03 0 

0.04 0 

0.03 0 

0.03 0 

0.02 3 

0.02 0 

0.02 0 

0.02 0 

0.02 0 

0 

0 

0 

98 

0 

16 

0 

33 

0 

0 

82 

0 

16 

213 

197 

16 

0 

0 

16 

0 

128 

0 

0 
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Tmble 5 (continued) 

Directly measured Removable 
contamination contaminationa 

Smear 
Sampleb 

AlphaC Beta-gammad Alpha’ Beta-gammaf 
(dpm/lOO cm*) @u-ad/h) (dpm/lOO cm*) (dpm/lOO cm*) 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

0 0.02 6 48 

9 0.03 0 0 

9 0.02 0 0 

0 0.02 0 0 

18 0.02 0 0 

9 0.02 0 16 

72 0.02 0 112 

18 0.02 0 112 

54 0.04 0 0 

27 0.02 3 0 

9 0.03 3 82 

9 0.02 0 0 

18 0.03 0 0 

27 0.03 3 16 
g 0.02 0 112 
g 0.02 0 64 
g 0.03 0 94 
g 0.02 3 0 
g 0.03 0 0 
g 0.03 0 0 
g 0.03 0 0 
g 0.03 0 0 
g 0.02 0 0 

0 0.02 0 0 

36 0.02 0 16 
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Table 5 (continued) 

Directly measured Removable 
contamination contamination= 

Smear 
Sampleb 

AlphaC Beta-gammad Alpha’ Beta-gamma’ 
(dpm/100 cm*) (mrad/h) (dpm/lOO cm*) (dpm/loO cm*) 

Roof data 

35 171 0.04 0 64 

36 9 0.03 0 0 

37 36 0.03 0 0 

38 36 0.03 0 0 

39 261 0.05 0 0 

40 135 0.03 0 0 

41 36 0.02 0 48 

42 27 0.02 0 33 

43 9 0.02 0 0 

‘Measurements of removable radioactivity are net disintegration rates. 
Background radiation levels have been subtracted. 

bLocations of smear samples are shown on Figs. 24, 30, and 31. 
.CMinimum detectable activity (MDA) level = 25 dpm/lOO cm2. 
dMDA = 0.01 mrad/h. 
‘MDA = 10 dpm/lOO cm2. 
‘MDA = 200 dpm/lOO cm2. 
%leasurement not taken. 
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